JUN. 1. 2005 11:53AM AVENT1S US PAT DEPT 

— ' 



NO. 5738 P. 10 

— / 



Exhibit A 



. PAGE 1 W48 * RCVD AT 6/1/2005 1 1:43:28 AM [Eastern Daylight Time] * SVR:USPTO-EFXRF-1/6 * DNIS:8729306 * CSID:9W( 231 2626 * DURATION (mm-ss):17-20 

BEST AVAILABLE COPY 



"JUN. 1.2005"l1:53AlfTTAVENTIS US PAT DEPT 



NO. 5738 P. 11 



\ ■ 



1 

. i 
J 



" f 



i .! 



HARRISON'S 



PRINCIPLES OF 

INTERNAL 




TWELFTH EDITION 



PAGE 11/48* RCVDAT 6/1/2005 11:43:28 AM [Eastern Daylight TimeJ * SVR:USPT0-EFXRF-1/6 * DNIS:8729306 * CSlD:908 231 2626 ' DURATION (mm-ss):17-20 



*JUN. 1. 2005 1 1:53AM ' AVENTIS US PAT D EPT" 



'NO, 5738— P. 12- 



HARRISON'S 

PRINCIPLES OF INTERNAL MEDICINE 

Twelfth Edition 

Og££ JO 1991, WjtttS, 1980 1977, 1974, 1970, 1966, 19(52. 1958 by 
McOmw-HiH, Inc. All ngnte moved. CqpyrfW 1954, 1950 by McGrawJffil, 
Inc. All rights reserved. Copyright renewed itfs by Maxwell J^yer Wiafnte 
and George w. Tta. Printed in thfc United sW« of America. Except as 
pitted under the United State* Copyright of 1976. no pat of this 
1 pnblK^on may be reproduced or distributed i& any farm a- by any means, or 
stored in a dam base or retrieval system, witfidut I ' 



the publisher. 



I system, widujut the prior written percussion of 



1234567890 DOWDOW 987tf5432 IO 
Foreign Editions 

FRENCH (Eleventh Edition)— Flanvnarion, © 1986 

GERMAN (Tenth Bdition)^SchwabB and Company, Lid., & L9Bti ' ■ 

GREEK (Eleventh Edition) — Pms^m>9 7 © 1990 

^fSSES™^ Edi'tOTO^McOmw.lJai Ltfcri Itnlia S;r.L <D i99Z (est.) 

JAPANESE (Tfcmh Edition^- HMcawa, © 1985 - 

PORTUGUESE (Eleventh Edition)— Edta** OwmatWiCboW. 3JL 

©•1988 • C " <r ^'..-.' ' 

SPANISH (Twelfth Edition)— MoGtaw-HulThteiainiwicaiia de Esoana 
© 1991 (est.) • 

TWs book was set in Times Roman by Monotype Cwnpxmfion. Company. 
Tho ecfltoiB wero J. Pereck Jotters ami Stuart a Boynton. The fndexer 
was Irving Tullan the production supervisor W Robert Uffler; trie 
designer was Marsha Cohen;- Ft FL Donnelley & Sons Company was ' 
printer and binder, 7 

Library of Congress Cataioglng-lrvPublldatton Data 

Harrison's principles of internal medicine— 12Bi eoVedltors, Joan D 
Wilson . • . [et al.J 
p, cm. 
Also issued in Z v. 
Includes bibliographical references. 

ISBN 0-07-070690-6 (1-voi ed-HSBN 10-07-07974^8 (2-voL set). 

0-07-070891-6 (voL 1), 04)7-070892-4 fal 2) . 

1. Internal rnedicme, L Harrison, Tinstey Randolph, Date, 
ll. When. Jean id. Date, fit. Titfe; Principles of internal medicine. * 

[DNLM: 1. Internal Medicine. WB 1t5 P9571 
RC4&H333 1991 j 
616-dc20 I 
OLC » 

tor Library of Congress \ 90-5814 

[. CIP 

t 



PAGE 12/48 1 RCVD AT 8/1/2005 11:43:28 AM [Eastern Daylight Time] * SVR:USPT0-EFXRF-1/6 ' DNIS:8729306 * CSID:908 231 2626 * DURATION (mm-$s):17-20 



2038 



modified pathologic 



repress 
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' CJD demonstrate an 
auttiriu^-™^, uu^^.^^.^^ ecwofiiamems. The 
antibody usually appear .late .in- the disease Itcan occasion^ be 
foucdjin lumnal subjects. The sia^cance.of this antibody is unclear 
CJD may be mlstakca for Afcrieimer^ease with myoclonus 
In ^situation, the presence' of.. cerebellar , si^na -provides strong 
evriedce against the possibility, AJzhcimer's disease. At times 

L CaD , bc CQD ? lfied dementia, alooholio- or 

nuttWonal efficiency syndromes,- or jftimaiy. brain tumors ■ The 
hallmarks of the disorder (mental deterioration, multisystem neuro- 
Jpglc signs; myoclonus and .typkal-EEG changes) evolving over a 
period of months in a middle-aged patient usually secures the 



PART THIRTEEN NEUROLOGIC DISORDERS 



rologic disease and Spongiform changes in chimpanzees isi,^ 
other transmission attempts from patienis with both 
nonfarnilial Alzheimer's disease have been negative 
is no direct evidence to indicate that Alzheimer's discLT? ' *■* 
by a slow virus. -»case is cau setf 



The CJD. agent Jus been, found in lyinph aodes, Uvfir, kidney, 
spleen/lung, cornea,*nd CSF of patients With the flsorder: The way 
the disease is aco^d iiahirtuly is unknown. Incubation periods as 
mnjt .as, 7D< years, may- occur in natural. .^mission.- The higher 
incidence of CJD among, ftraaljs.if : Libyan origin who eat sheets 
eyeballs ha* ied.to spccuIatJon.-Siat the .disease may be JiaUirally 
tiansmjttec^by .the ingestion . o^ soxapie-infected meat There is an 
imexr^ctedly high ixtoidence^of previous brain- or eye: operations 
among CJD patients. Human-to^uman trarismission has occcried by 
corneal transplaiitauon, by.AeJtnplantatiwof contaminated stereo- 
tactic elecfroenxaphalo^ dura^tcr 
g^;andbythci>atenxc7a2adnii^ 

from cadaveric tornaapituitary, ^ 

been linked to -blood ttansfusion 

■ v There is noevidence o£an increased risk-am^spmisesi friends 
and medical ^ nirrsing . personnel caring for CJD patients. The' 
patient GSFandbfeod should be considered, howevc^ as potential 
sources, of infection. Precautions should be taken*) ^void. autgin, 
qcm^n wifh iieedTes, scalpels., or. other instalments that bave bcen 
c^tamyataj by ^patient's tissues. Maximum care should betaken 
to,ftvpid;accio^ntal|)ei^ Cgp. OT 

^omammated ston.can.t*disinr^^ a ^tb:l(Kmin ejposiire to 
IN sodium hydroxide followed by extensive washing witj* water 
.Ocmlamjaaj^.inatcrM should be steam^utoclaved for l-h,at a 
Snu^rahire of at least Or imrnersed for ; i h, in- 1 # sodium 

hye^ipde-or;.a. 10% sodium hypocMor^ solution, .More detailed 
<gm*Unc S . for the, handling niaterials from pat^ttts. with these 
borders have, been developed by the Centers fer Dfeeasc Control. 
Xueac sitpujd.be/applied taall padents Who-have evidence pf rapid 
mte^tnal .a>teripxa^ parrjeuiarfy wten^t is assorted with 
Wpclonus.. >r . :"' ; n 

. There is noefn^ve-txeaDiient tor CJD. Claims thataniaritadine 
nydrochloride is effective have m>i been substantiated 
^ERSTMANfWRAUS^ER^CHEiNKEH (GSS), DISEASE 
OSS disease, is an inherited autosomal dominant illness characterized 
by. spmocerebeUar ataxia with dementia and- plaqucHce deposits of 
amyloid in the brain. Inoculation- ot brain- tissue, ftom GSS disease 
pwduces spongiform encephalopathy in nonhiiman primates.- PrP and 
frP.immimr*e^ve amyloid plaques accumulate In the brains of 
these patients. .!The pu&ufce gen^fbr me>&yndrome is linked to the 
W. gene, codbn.102, on foe'short arm.-ofe chromosome 20 A 
suoshttition of- -leucine; for proline** mis codon may lead-Vine 
development of jhe GSS disease. The usual onset of the disease is 
in the fifth decade.- GSS disease follows a lengthy course, usually on 
the Qidcr.of 2 to AQ Years. .Ataxia is proponent in the early phase of 
me illness; dementia follows late*; Inpatient's symptoms and'signs 
amMmmiscentef ottyopontQCcrebelIar.atjpphy. Pathologic changes 
mclode spinocerebellar and corticospinal tract degeneration, extensive 
i&j amyloid deposits.- and £nnn inform HA^^h-^ t .-v~ „.i™v„ . 
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356 PEMVgLlNATt^G DISEASES 



JACK P. ANTEL / BARRY G. W. ARNASON 

The dcmyeHnating diseases comprise a group of neurologic disordeo 
important both because of the frequency with which they occur and 
die disability that they cause. Demyelinating diseases have in common 
the pathologic feature of focal or patchy destruction of myelin sheaths 
Sn the central nervous system accompanied by an inflammatory 
response. Some degree of axonal damage may occur as well, bet 
demyelination always predominates. Multiple sclerosis is the most 
common of the demyelinating diseases. Its cause is not known, 
Current opinion hoids that autoimmunity, perhaps induced by viral 
tafectioft, is Likely to be implicated in its pathogenesis. Acute 
o^seminated encephalomyelitis and its hypcracotc variant, acute 
hemorrhagic leukoencephalitis, are acute and monophasic immune* 
mediated demyelinating diseases. HTLVj-associsted myelopathy 
provides an example of a virus-initiated chronic demycluiatf ng disease. 
Myelin loss occurs in other conditions as well, but in these others 
an ihflammatory response is lacking. Included are genetically deter- 3 
mined defects in myelin metabolism, exposure to toxins sucb 85 a 
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I MULTIPLE SCLEROSIS 



^seemingly randomly over many y^T JS^V reeur i 
: cWW no„ly in early adult mTSe SJJ? -ftSL 6 * 6 ?- ■«* 
ifuring *he Brat 3 to 4 yea« of ducaTC?*!^^ ,s fl"** 
? tave been so iniM as ^2 ' ? * ^ WMfc|1 
f 2** may not te f&b^tr^ST^ 

rr^ of we elB , tcS^ ov * 

»ntbs. He extent of KcwL vari^.H^S^ • <Wte sewtt ? t 
jLn one attack to thcSa ^^dc^be^een patients and 

g£ neonplets and as one attack r^^S?' b0Wever ' remission 
In pcihaps as many as on^t^ „/ a _ 



mit MS include a rtl^^?^^^.^^? ^Wfl^fttlfr^W 
irologrc deficit and objective clinical ZSS^^^l ° f i« ^3dW^ * 0f * 



v-^APTEnass oaWsoHrttwIwaete 



Why, « Mm**. m^rtaoSSSSSM 

- cS^Sy^SMs"^^ fe 
with clinical evidfinfi^r^r. dcfined « either two 



^conceit 
t finding 



* ^ a*m* Climes fe. 'At 



Percent „f a^Z.^ SQmcta,es At least 10 

•torn ben be riB^2^-^JW- rf ^^^«^fciertI 
cflunterS: ^^v 1 *^. des,<Abed aftye are >: 

«P studies Tj^'tSl^^J^ 1 ^ 1 ^- ^^^i.S^^^l^^^^^f 

fid Kfrrnne n'n^ 1 'j-^t' 



; present tozeth " " nT ^.f ncrvC5 ' brainstem-, and spina] 

u kve occurred and fi^ri aIL^ when few 

s <Cfficult andTinrf. I ^ 910 raad ' «•» ^gnosis may 

^^Tare^n^' f CICte ^^yelination 



* W(^iSMj£& 5* 6 ^^Voccur 
*» seen «o "pSdtn^- nerve ^MS isl^^r^S' ^^^^ P*5 



, „„„„„ ™ Ms ^ b ^S^oS?i»S*!S*s 
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per^qs,betw^ s (hc-.a&es of 20 and 50, ~ 

New Zealand, arki the $00$^ one-fluid to qnVjialf 

of {baft in Sj^a^^^api^l^JI^ Orient, ami jn Afiica MS "is rare, 
Sprne ^idjatn^bglc.c^Jenc© ajtso suggests .that persons inigtatmg 
from bigrK to lbwrriisk regions as phildren may be rrartiajty protected 
from M!^. T^tfat? ate consent Hvith the radsteriice of an environ- 
mental factor, possibly a virus, and perhaps gw^plrically resected, 
thai ^ue$»s bVroloj^nt of htS. \ ' 

Genetic factors. TSio ihddcoce of MS .an^bg.Anifiricgn fodians 
^dd blades' is lower tharjuthat amor£ winfes frviig in % sai^regions. 
InJs mjgespjftar; genetic factors 1 als» infiuenc^.disc^sysc^^^i^/ 
Elbocl relatives of MS patients (cMb^/siWirpgs) have an nt least 
fifteenjfold increased. risk of developing MS.' This* could reSect an 
interplay of several genetic" factors, shared eiposonB to anV^nyinm- 
inental factor,, or .a comlnnalion 6/.rJie"twp.;c^coTtoce for. MS 
between identical twins (25 perc^rtj p fc markedly .gnSfljgr man! for 
fraternal twins, (2 to. 3 percent).. Fam% s^iis nWeJfajied tb.reVeal 
any, prcdiciSable genetic pattern bit .'do ^ar^. persnasively 'far a 
genetically detenru*^ pir^^ disease," " >a 

, (Jerkin hl'stocofnpatioility antigens (HLA) are overrepre^nted in 
patients wrdi MS. . Atnong wlfflcs ^ a ^;^^ a fa a AiXB7; 
-PR2, and -DQVyi aflelcs. occur with* fncreaserf ^ttcncjr.'-Sfosc 
illnesses with which an JtiLX association has been shown "are 
autoimmune or, infectious in pature, a finding in teepjng with current 
thought a>Cttt..the edology/of MS. timy Aim^can bracks with MS 
ejracss the 0^ jllefe jfiis allele is rare in blacks pi ^rrjca, among 
whofn,MS is virtnalry uril&b^' It follows Jhat .an In^-Jinked 
genetic tae^'wJhich predisposes to' MS exists*; 'bat Jnasnjuch as the 
Vast majority of persons bearing DR^ ot. b6*Wi.4o not develop the 
disease, j^o^oh^genetlc orenyiionwj&t^ra'b^ must .play & role" 
Paradoxically, siblings ^oncqrdant for MS 'have conc^&nce rates 
for HLA haplotypcs little above those expected fey change. The 13LA- 
B 12 allele is less, fieguenl in MS than in .^_^puia&n at iarge .* Has 
finding, suggests 'that genetically o^teinirnfid.pyo^ve fectors may 
operatejn MS. / . s " \ 

AutbJfmriUnp factory Trie lesions of j£fS are. otirmcked by : those 
of expierimental allergic encephalomyelitis (BAE^ an autounmune 
disease induced in animals by immunization % w^th myelin. Lesions of 
BAB are d^niyelinaring, penvennlar^ p^ne-lie, occnr m chronic 
andrecnideccent forms, and have an mflarnmatoryinfiltrate c proposed 
of lymphocytes* "roacrophages, and plasma, ceilsVt i^^ocjrtos 
sensitized to .specific myelin antigens (mjyfelm basic' pnrfein or 
protcolipid protein) can adoptively transfer the disease. " In MS, 
sensitiviry to'rfie$e myelin antigens cannot be demonstrated, fchronic 
demyeJipMon can [be a consequence of.vifcaf infection m animals; 
Demy p cfinarion follows infection of mice' 4 wrm Theiler*s murine 
encephalomyelitis virus; infected animals do, not exhibit sensitivity 
to myelin antigens. Attempts to find any antigen to. which only MS 
patients react have failed. 

Attacks of MS are associated with charigss in peripheral "blood 
monocyte and lymphocyte properties. Reported' changes include 
heightened prostaglandin secrecibn' b/macrophages (which may in 
turn influence rympho^yte prppcrffes^ reduced' suppressor cell, fiinc> 
tion, an increased number of activated t cells as evidenced by .meir 
expression of cehaia : surface antigens, heightened T-^-dependcnt 
in vhrb immunoglobulin secretion, oeficient interferon, secretion, and 
possibly reduced natural Jailer (JflC) cell function- Whether these 
changes relate to the etiology of MS is'npt known. r . ' 

Within the cerebrospinal fluid (CSF), T-cell activation is apparent 
during active disease 1 . Excessive IgG production within the CMS is 
characteristic of MS at all stages .of disease; whether this reflects the 
presence Of some stimulator of B Cells in me brain in MS or is the 
result of a defect in immune ( reguktioh is' not known; Viral infection • 
of brain remains a passive' cause of MS, despite the fact itiat an 
attempts Bo isolate, rescue, or 1 passage'/ a virus from MS brains or 
to visualize a virus within mem have failed. 

fraclpHatinp, factors Most attacks of MS occur without any 
evident antecedent. There is a modestly increased risk for an attack 
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have 



r puncture, myelography, and surgery, has not 
shown to relate to attacks or to progression of disability ^7° 
emotional turmoil been shown to alter the tempo at which the d 

evolves- RnwriMM hoe nlc/i ahnwn fUaf ueiwnW.^ 1 Is eate 



Injury and even emotional uuseis 
been claimed to precip^^ attacks of MS; evidence in s U d 
these claims remains anecdotal and iKmpersnasivc The °^ 
that an attack: of MS .will occur during the first" 6 rnonfl« ^ 
pregnancy is greater than chance would predict, but this odsmI^* 
is counterbalanced by a decreased risk of an attack dndne th* 
and third trimesters of pregnancy. In established cases? tr^^ 

y^hast"^ 
progression of disability 
_ . alter the tempo At which Ihe U12 . 

evolves. Ej^cnence has also shown that vaccinations do not 
attacks Of MS. ^Provote 

CLINICAL. MANIFESTATIONS Too first attack of MS mayoedam 
itself as a single symptom or sign (45 percent) or as more than one 
(55 percent). Approximately 40 percent of MS patients wfll have an 
episode of optic neuritis, either as their first difficulty or at Sofn p 
point along the course of their disease. Optic neuritis presents as W 
of vision, partial or total, usually m one eye, seldom In both, and is 
often associated with pain on movement of the eye. Macular vision 
tends to be most affected (central scotoma), but ^ wide range of Add 
defects may occur. DIsmAances of color perception sometimes 
Provide an early inoication of mild disease. Fewer than half of optic 
neuritis patients will show evidence of an inflamed optic nerve head 
(papillitis); most show no changes in the optic disc at the outset 
indicating that the dernyelinating lesion is developing some distance 
behind the nerve head (retrobulbar neuritis). Both forms of optic 
neuritia wfll be followed by optic nerve atrophy, detected as paJlmr 
of the optic diSO, 

It is important to recognize that cases of optic neuritis occur as 
an isolated event. Nonetheless, 35 percent of men and 75 percsnt of 
women with Optic neuritis go dq to develop MS in the ensuing U 
years. Unfortunately, it is difficult to predict who will and who will 
not develop the disease, although presence of oligoclonal bands in 
the CSP and of multifocal cerebral lesions on MRI scanning are 
seemingly unfavorable findings. Whether optic neuritis occurring 
alone and for unknown reasons constitutes a forme fruste of MS wifli 
but a single attack is not "known. Approximately one- third of patient* 
with optic neuritis recover completely, one-third partially, and one- 
third little or not at all. Visual evoked response testing reveals 
prolonged latencies of the evoked potentials in more than 80 percent 
of established cases of MS;, less than half of these can describe an 
antecedent optic neuritis. Clearly subclinical involvement of the optic 
pathways is common. 

Symptoms and signs of neurologic dysfunction arising from 
brainstem, cerebellar, and Spinal cord lesions are frequent in MS. 
Diplopia may occur either because the third, fourth, or sixth cranial 
nerve pathways are damaged along their course within the CNS or 
because an intemuclear ophthalmoplegia (INO) has developed (see 
Chap. 23). An INO reflects involvement of the medial longhudinal 
fasciculus. The sign consists of an inability to adduct one eye on . 
attempted lateral gaze together with full abduction of the other eye, 
which shows horizontal nystagmus. Bilateral INO in a young adult 
is virtually diagnostic of MS, although a few instances of bilateral 
INO in systemic lupus erythematosus arc on record. Another clinical 
feature of brainstem involvement is either facial hypesthesia or tic 
douloureux (fifth cranial nerve). When tic douloureux occurs rn a 
young adult, the possibility of underlying MS should be seriously 
entertained. Boll's palsy or rjemifacia] spasm (seventh cranial nerve), 
vertigo, vomiting, and nystagmus (vestibular connections of the 
eighth cranial nerve) arc also frequent; less commonly there is 
complaint of deafness. Involvement of cerebellar connections results 
in ataxia which can affect speech (scanning), head or trun):(dtubation)» 
limbs (intention tremor), and stance and gait. Cerebellar ataxia inay 
be combined with sensory ataxia due to involvement of die spinal 
cord. 

Spinal cord lesions produce a myriad of motor and sciisory^ 
problems. Corticospinal tract interruption results m the ciassfca|,| 
features of upper motor neuron dysfunction (weakness, spastfciry. 
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AjjypcjrcflcJaa, clonus, Babinski response, loss bdominal skin 
Jieflcxes)- Posterior colomn lesions cause loss, or cfihUraition, of joinlr' 
£ position and vibration sense* as well as the frequently oiccuntcrcd 
£ conipktok of tingling or tightness of die extremities and of bandlike 
% prions about the trunk. Less often paii WtempciaJiite sensations 
7*. are tost or dimiiiished., reflecting spinothalamic tract involvement: 
pijiial lesions of sensory tracts' orof the root entry zones of sensory 
. paves can produce painful dysesthesias as Well as interruption of 
, re/le* arcs. On occasion, spinal cord lesions wilf result in paroxysmal 
1' symptoms including tonic spasms which can be pain ful. 
? tymptoms of bladder dysfunction, including hesitancy, urgency, 
£ frequency, and incontinence, are common features of spinaf cord 
^vdvement. Equally common is bowel tysfrjnetion, particularly 
% foiisbpadon. Males with MS, if questioned, often complain of sexual 
j fbpoiBoce; methods exist to distinguish physical from psychogenic 
[c^feuses. Patients with MS may experience an electric shock-like 
sensation on flexion of the neck, called Lhermitte's s<gn. 
r Severe spinal cord lesions can result in loss of function; sometimes 
^4oUl. below the level of the lesion; less complete lesion* can result 
;^fcuifi hemicord syndrome of Brown-Sequard (see Chap. 361). When 
. £:wthcr of these events occurs, it is referred to as a transverse myelitis 
IfyA single episode of transverse myelins not followed by subsequent 
•pm^iOT^a^sea^may^ as with an isolated "episode of optic 
— «m 0 ^ * ^ , io percent 

with optic 
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■^progression or disease may, as with an isolated 'episode of optic be' co 
|&Mnt<s. represent iMmffrtute of MS, although less than 10 percent tp Wi 
Igtf tt«e transverse nryeHtis cases develop MS. Again as with optic of « 
■-.ftamti*, approximately one-third of patients with transverse myelitis 
i^fecover completely, one-third parriany, and one-third not at an, 
l^lfldcord involvement is die predominating feature in mo* t advanced 
|jj^ascs of MS. 
^ Cerebral symrKOin^ 

Jtf subcortical and central white matter. With extensive lesions of 
hltem, intellect may suffer, sometimes disastrously. By far the most 
-Jjfequeat eriiotional feature of MS is expression. Euphoria, when it 



toaiast^ optic tferve, dad fanttidn. Distihctim, fit.m 

acute disse«iinated encephalonfyeBtis may be difficult inruffi- a 
autopsy (he lesions atc latger' and mora like those of MS V .. '<i • 
WFFEReNlWL DMGMOSIS- The diagnosis of MiS • becomes 
secure when signs referable tofcuMpIe lesions of CMS white, matter 
have dfcvdop* arid remitted at different times. Particularly in the 
pbws.of disease, thenenrologic symptoms raay'suggest discrete 
oysflincnon of the nervous system, and otter causes of focal dfseasc 
must he excluded. An excellent clitricsJ rule is mat MS should not 

fHf^u all ' tbc P 3 ^' 3 sympmms *rid sigbs -Uan be 

explained by a angle lesion. A common aphorism ii i tHft MS presents 
with symptoms in one leg and signs in boih. •• ^ . 

Gorufftiohs to be deluded vary depending 'on me sites of the 
'?W i i™lf:'** a * aB V* ^'viAjW inay i^irbm Impaired 
vAcnlarSUppry hp ffee;opile nerve, including embolic aritf thrombotic 
occtosrba of Jte Carolf* opMiamnc; or certrai retinal ^ 
an ^^uipannnent of £tgaine. Wikn monocuWvisurflttsis'n^ 
gadoal I, wmpi^yeT^s -arrccdog mo optic tietv© «r an optic 
nerve glioma need' to' be considered. "■• 
. "In iAtients pr^enb-nl wi^cttte oi'progrcssivfc spinal cord disease 

mlka<ttd dbehjfcs whnf selectively affect spinal SSrtf tracts should 
357 and 36i).-Paiten(s with progres^ 
sPaShcparaffl^a should be evfiuateil for me presence of mixathccal 
or exrrfidaral : neop]ato, .>tociilar mamwaatimis; and fee bcrvical 
spjrnidytons: Sftch evalnatidn often requires a CT body. scan- MR1 
or n^Io^myi Hei€«taiy;alaxias cad pa^ as degenenm^m ^ 
niurapte CMS tracts;^- or without involvement of the" peripheral 
nervous system. Degeifetatioii of posterior columns and cortiCospioal 
and sptaocbrebelftr tracts is c&iimdnin time disorders: HeredTtary 
ataxias ate dowry -progitessive and feature ster^typed' symmetric- 
movement ,aff^nas a fenffly histoy consistent with autosomal . 
dommiint or ^ ifecessW ■mbedtancc.- Amybtrophlc lateral' sclerosis 
(ALS) usuallv nreseJtM wMi i - 7 



mtk dementia and pseudobulbar nalsv Three » fi v « Z™TTr . P^^f lower' motor neuron signs 

fc*-. r^TI_" w five P 6 "* 01 of (a^Phy; weatoess, tMlS^Biiohs in addition topyrarnfttal^ks 



1^2^ (tW thc "P^^ 1 ^ will haVe one or more epileptic 
I ^Eares, presumably because of extension of plaques into gray matter 
;j#al neurologic signs of cerebral origin, such as hwiiiparesisi 
.^tawnymous hemianopsia, and dysphasia, while Seen in MS, are 
'State. r 

Nauromyefltis optica and MS An iU-dehned symptom complex 
gtawu as Dcvic's syndrome, or iieuronryelitis optica, is cc^dered 
M ^^J^ 30 ntoy ^^nsuishable from MS, TUc complex is 
S!*»i*raed by acute optic neuritis, usually bilatenl, which is 
or less frequently preceded, within hours to weeks by 
' myelitis. The cerebrospinal fluid (CSF) may show a 
s with polymorphonuclear cells and a protein content that 
| ta^er than is usual for MS. Pathologic examination in ratal cases 
g^ais more tissue destruction and cavitation than is expected in 
' vwugi this may bespeak no more than the intensity of the 

[ COURSE OF ILLNESS AND PROGflOSfS The clinical course 
r? 18 unpredictable. In general, symptoms Which appear acutely 
rT 6 refemble to sensoi y ™<* the cranial nerves have a 
« v °raWe prognosis than those developing insidiously or jn- 
n * : rao ^ r and especially cerebellar function. According to 



J fc ■ j7 — r " ■ ■ ™ v vu&w&r 'AltVyt Will I QZ 

a remitting disease have unrestricted ninctiou after 10 years. Of 
fes in which exacerbations and remissions are superimposed on a 
TOssivc tempo of evolution, 50 pertcnt are disabled after 10 
W^tt cases that have a purely progressive course from the outset 
I.™ 5 * tac «wnt of the disease usually falls on the spinal cord) 
4IHCr «i prognosis for ambulation is poor. ' 
^ty MS may be fulminant and fatal within weeks to months 
P^es. which are referred to as acute .MS, show intense 
rj^^ u tCSpCftSes me Pl*J"«- Onset' in such patients 

£ « wan headache, vomiting, delirium, convulsions, even coma, 
afcay of signs indicating severe comprbmise of cortical, 



(snooty, h^perieflexia) and without Sensory abooniiah^:^ 
acute combined degenerationx)fu> cord can be excluded by symmetry 
of spinal .syrtfptoms and by a.nontel seriuh vitamin B l2 level *d 
«°^^°n»^«™pw, a^ • *. , 

:; Wen progressive fea^tenr dysftliiction Oocura; posterior- fossa 
tumor" as weil as bramstcm eniephalitis should beexdiided ' Sinrfe 
cramal ^rve ialsles; particularly Bell's palsy, trigeminal sensory 
S tq £?& '*&tii*Uu&uti occur as part of the MS t^hm/, 
tot eyiderice of miihifbcal cfisease must be present before inly "can 
^^cnbedto MS/When vertJeo is .the connilaint and nystagmus is 
a*ec^ in^ ^ as wefl as the 

I»ttfcffiryt^^ - 

There arc several ih^tifccal and xecrttdesce*nt diseases of the 
cennaT nervous systejn which may mimic MS.' Systemic hipus 
fetytiierhatons and-omer vasculifidcs may cause scattered and recurring 
le^B^witfam hrairi, biaiiistern, and spiiml cord, as can the ihitO- " 
^i^SftW'^ sytnlrome) (see Chap. 
Behcet^ &£astfis cnaracterizeaby'ret^^ episodes of focal brain 
disease, CSP pleocytosi& r oral mti genital ul^' ana uveitis. Other 
di&arden to be excluded include rneningovascnlai syphilis, crypto- 
coceosis, toxoplasmosis, other chronic nervods system infections 

and SarCAldnek' r I Dhii* rlr^t* **ti. «-^ ft ji^.1u. . - . . ' 



ih, Xft r^rr^t / 1 \. v "*. co coccosis, toxoplaSThOsis, other chronic nervods svstem infwr/j^n« 



h> the absence of antecedent skin Idsions, arthralgias, or per^hcrtl 
^mxmathy (see CtapV m). HTLV-Moduced disorders are described 
Below. AIDS ericieiuia^athy aad; myelopauiy^ need alio to be" 
considered in progressive cases. 

• ' Whcm ccm^ainb" are vague and findings nunimal, a diagnosis of 
conveisiorr reaction (hysteria) 'may come to mtud/Thi* diagnosis 
slwuld always be made on the basis- of 'positive criteria for hysteria 
ana never as a "da^flosfe by exclusion." Early in* its course, MS is 
mislabeled as hysteria wim" distressing frequency. Patients with MS 
may develop stiperimp>sed hysterical phenomena addin> to the 
complexity of tlie clinical syrkhomc. • ■ - 



SlvS 2626 x DURATION (mm-ss): 17-2C^ S^^I 



2005-1 1 :57AM..— VAVENTIS US PAT DEPH 



-NO. 5738^P. 17i 



2042 



PARTTH*TEEH NEUROLOGIC DISORDERS 



... A few patients present with pain as their, .principal symptom. 
Awareness of its occurrence in MS and careful attention to a thorough 
examination will usually, clarify the diagnosis.. \ \.. . „i 

A mro diagnosis of MS Should only he mado when, tho *yidence 
is nnequjiyocal. Aside from the distress jhat- such a diagnosis causes; 
it. will serve toexplain almost any. subsequent neurologic event and 
may divert audition away fnjm other possibly tiieatable. diseases. . 

■ LAPpBAtORY TESTS ' Ahnougjj t|ie diagnosis of MS continues 
to depend on- its clinical features, laboratory aids have become 
incteisSn^y uscfiil as supports fox the. diagnosis. In the vast-majority 
of patients with MS, one or more tests will be abnormal, although 
normal results do not rule oat the-dmgnosis, , , . . 
.. The CSF jn. MS patients typically reveals only a slight or no 
increasejii cell number.. Ninety percent rof patients show (ewer man 
10. cells microliter in their CSF; cell counts greater man 50. are 
iaia..TjiB cells in the, CSF axe predonunandy T lynmhocytes, although 
rare plasma cells may be found. Some celadon exist? tetwee^the 
exient oi.pleoc^teis and disease aclMty v ^^^c^,e,otinls also are 
more typical in' carry stages of disease), Evidence, mat the Jyinphocytes 
in the CSF are.activated not only dudng-.^acerb^tions of disease, bat 
also durm&$ecmmg remission has tjeen p^ntejd^tbjs infUcates that 
disease activity smolders at all times, even though neiu^thepliy^ciaii 
nor the patient may be able to detect changes: iT-celj iines specifically, 
reactive. wiOj. various jiral and nonviral antigens can be derived fepm 
the CSF/of MS ,patknts, again suggf^th^foat. a .heterogenous 
immime response is. ongoinfi (see discu^oir.of . olj^oc^anal bands 
below^ The CSF of 90 percent of, patients' contains leas tnan,60. m& 
dL of total protein; protein of greater, thw. (LOO mg/dL raise 
questions about whether the diagnosis is correct. 

The most characteristic CSF finding t in MS*. is,. an increase, in 
immunoglobulin G QgO) which wntras^wift reliti^^ total 
protein and albumin concenfrations. Igfa lavejs are increased in 80 
percent ~ot MS patients; the increase is greajest in long-standing cases 
with, severe neurologic deficits* Early in the, disease, when the 
diagnosis is most in doubt, IgQ. values can be. narmaL IgG levels do 
not change in any meaningful way' with relapses and remissions* 
Most of thcJfiG in the CSF .is synthesized within the central nervous 
system. The increased IgG fraction in.the CSF explains, the fim-zone 
abnormality of the colloidal gold carve, a test of historical interest, 

Whcathe CSFIgG from MS patients is; subjected jto electrophoresis 
or isoelectric focusing* it .fractionates f in,to a restricted number .of 
bands .(termed on^oclonal bands)^ Oii^oclonaJ bonding of. IgO has 
also been found in the CSF in a number of acute and chronic central 
nervous, system infections in subacute sclerosing paiiencepb^tis 
cases,. these. bands havq been shown to.be antibodies to the infective 
agent. In MS, the, IgO grands have not been shown to be directed 
against. any single viral or mtrinsic brain antigen; more likely they 
represent a heterogeneous group of antibodies directed against many 
antigens. Tne number of bands .in the CSF is. greater in those wijth 
longer disease duration. It haa/als^/bcen,sugg^ed that.higk levels 
of IgG and many oligoclonal bands. .are. associated with a severe 
course^ The overall IgQ shows frniher.restpctinns in its heterogeneity, 
with.the IgG 1 being mainly of {he Olm l allotype. .Rare cases of MS 
without increased CSF IgO synthesis or oligoclonal hands have been 
documented atauiopsy, 

. Within CSF, myelin debris as well as myelin ..basic protein 
fragments appear during attacks of. disease. Myelin basic protein 
levels can be measured by radioimmunoassay, the level seems to 
reflect the extent of myelin breakdown, since levels, also increase in 
other disorder* associated with white matter breakdown such as 
stroke. 

Conduction of nerve impulses along axons denuded of their myelin 
is' slowed. Evoked response testing provides, a sensitive means to 
detect slowed conduction of visual, auditory, or somatosensory 
impulses. Such tests, employ repetitive sensory stimuli and utilize 
computer averaging techniques to record the electric responses.evoked 
during the conduction of .these stimuli along visual, auditory; or 
Somatosensory afferent pathways. In normal subjects, the pattern of 



the evoked responses and time for conduction are highly predictable. 
One or more of the evoked response tests win reveal slowing of 
conduction in 80 percent of MS patients; m 30 to 40 percent of 
patients, abnormal evoked responses are detected without any clinical 
symptoms or signs in the involved pathway being apparent. Evoked 
response testing may confirm the presence of additional sites of 
disease in suspected cases with only a single clinically detectable 
lesion (see Chap. 349). 

Computed tomography (CT) of the brain may reveal low-density 
lesions within white matter, usually in a paraventricular or subcortical 
distribution. Enhancement of lesions following intravenous infusion 
of iodine with delayed scanning indicates the presence of acute 
lesions with disruption of the blood-brain barrier. Enhancement may 
disappear as the clinical symptoms resolve. Cortical atrophy with 
enlarged ventricles is also found in some patients. The Incidence of 
such abnormalities discovered by CT scanning is approximately 25 
percent. 

MRI is the most sensitive means of detecting lesions of MS. More 
than 90 percent of patients with clinically definite MS show multifocal 
cerebral white matter lesions on MRI, better seen with spin-echo 
CI2-weightcd) than with inversion recovery (Tl-weighted) images. 
Serial MRI studies of MS patients with relapsing disease indicate 
that the frequency of lesion formation, either arising de novo or as 
an expansion of a preexisting lesion, far exceeds clinical relapse rate. 
New lesion formation is also observed in progressive MS patients. 
Lesions typically develop over several weeks and resolve over 2 to 
3 months; such resolving lesions likely reflect mflammatioQ and 
edema rather than dexuyelination and gliosis. IV adminhtrauon of 
gadolinium DTPA can enhance detection of "active 1 ' lesions on TN — 
weighted images (see Chap. 348). MRI lesions suggest that the MS - 
disease process rarely 1 'sleeps," Coalescence of MRI lesions appears 
to correlate with development of progressive disease. Multifocal 
cerebral white matter lesions are detected by MRI in 60 to 75 percent 
of cases of isolated optic neuritis and chronic progressive my elopathy , 
Technical advances now permit direct detection Of inflammatory 
demyelinating lesions within the optic nerves and spinal cord. 

Elevated CSF IgG, abnormal evoked responses, and lesions on 
CT scans and MRI provide useful adjuncts in evaluation of the patient 
with suspected MS; however, the clinical findings remain paramount 
in establishing the diagnosis. 

TREATMENT OF MS No effective treatment for MS is known. 
Therapeutic efforts are directed toward (1) amelioration of the acute 
episode, (2) prevention of relapses or progression of disease, and (3) 
relief of symptoms. 

In acute flare-ups of disease, glucocorticoid treatment may lessen 
the severity of symptoms and speed recovery; however, ultimate 
recovery is not improved by this drag nor is the extent of permanent 
disability altered. Glucocorticoids likely act Chiefly via mechanisms 
other than modulation of the immune response, They may improver 
the ability of demyelinatBd nerve to conduct and reduce edema and 
inflammation within plaques. Usual regimens utilize either ACTH. 
to stimulate endogenous glucocorticoid synthesis, or prednisone. 
ACTH is preferred by many clinicians since the only controlled trials 
that demonstrated the efficacy of glucocorticoid therapy in flare-ups 
of MS and in acute optic neuritis were performed with this drug. 
ACTH is commonly given in a dose of 80 units dairy intravenously 
for 3 to 7 days, followed by intramuscular injections in periodically 
decreasing doses over the next 2 to 3 weeks. Prednisone, 15 mg aid, 
is sometimes given rather than ACTH, again, over 3 to 7 days wim 
gradually tapering doses over the next 2 to 3 weeks . Since prednisone 
is taken by mouth, the treatment is simpler than with ACTH, ^d an 
admission to the hospital may sometimes be avoided. Use of loafr 
term daily or alternate-day steroids is not advised. 

Immunosuppressive agents such as azathioprine and cyclopia 
phamidc have been claimed to reduce the number of relapses in 
several series, but there U no consensus about the efficacy of were 
drugs. Plasma exchange in combination with immunosupprcsric-^ 
total-lymphoid eradiation, cyclosporine A, a-interferon, 
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. Symptpmatic treatment should i^,... t . and .chances in the: electrode-), :. AhnewnakeSF 

^logical needs of patient Pari^L^* *? half ^e^rj^^^^^ m <**«v«J. in. pertj™ 

i towto^tf tatoatedfats have bo^XSi,,^^ 15 °PP«^^- A MaSJuJ^^^.^^ ffian is dually 
lS altaJoids and bethancdiol chh^W^'2J^? Crf ^ db,,to foUowin^ measles mav n^^vT^ 8nd chan 8 ES ^' Wjayior 

0 Bowd trauung can Aviate ^rte^f .t^^^^ 0 ^ complication.- , . reflUcet » frequency, of 
.f available for the treatment of spasticity inclxT^r^Tt.^ ; " An identical clinical picture w « seen fi^,^,. 

& ahd-tfantrolene sodium. PaiiZ oWt^l-« smallpox and iHull !f° f0nne ^ 85 8 complication; 

1 d6uloa««, and tonic q^i^',?^^ * -^SHn^^SlS^^ *^*<*»-P««. 

Despite stri^^ aaoa ^ m ^ m ^i^^o«. 
same clinical tectum after s«r™i iffcZT^r . O0Cmreilce: *e 

Acute disseminated encephalomyeHtis fADBfcft \ » direct vinj infection of th* „ITj/^ Een ? ldvi,y 



R ACUTE DISSEMINATED ENCEPHALOMYELITIS 



star ^feix^^ ^ 

"become IflJSS^W^SS^ * W** ^ 
can te^pcnn^ted-dmicaH, KS.Sff'? 1 



|* cf Ac brain or scioW^e SltTL^ mattCT 
. 6b!, or .mild Jrfew^*™, ST? ?" y 66 wvew - «^ even 

1 ctD innltration »ij SeCtiTSSl^ ^ 

|K most commonly follows v^mZ^TT^ ecoa<l,Cl,n 

!• mry obvious antewd^t! ^ ^ b . m ffla y Occur-without 

I ^msUpox. now ^c^rSS^ ^ ^ Vaccmation ^ 
• Shortly after introductioln of rafale* vaccinarinn ^ t>.^ 
*ame evident that nearooanilvtic 



If**** evident that i^paialytic^d^^^^ Pasteur ' * some p&riente, l^CSF owTit,! IC? tro ^6n^By- in 

bWeramiiioattnia, and raised intracranial ISLr?: 



s cause- wirh^nTrr,^- ^ ^fes vims wrcnot 

^^y^f accidents were most fitquent.in yoong adults X 
2Lf COnES P««JH to that of oniel oSS h 



. 



[a.™ -.u ©uiaiipax vaccination wa 

hXpaiy. " n e " C£pha,0pathy with sweHing 

»ft *nM f r£ 10 1000 is * Uowed * »Sic compii- 
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changes, we localized to the brainstem or spinal cord. Oiy histologic 
examination: the core lesion-- resembles ihal of acute H?^Rm?fiateii 
cucephalorayeirtis in. showing .periyeat4ar foci of demyclmation, all 
of like age?. As in acute dominated encephalomyelitis lymphocytes 
and macrophages^ are ipresenfr^m the regions of myelid . ioss^ but 
superimposed -on and dpminaftng the picture is: an intense potymor- 
pixonuclear infiltrate, in keepijxg , with the necrotizing nanus' of the 
process. Hie vessels themselves ace partially necrotic; mey.^may 
contain platelet- or fibrin • iftiotnbi; witfiin their hurtensvand fibrin 
deposits heyoixi their walls* Multiple smaH-hemorrfiages at [sites of 
vessel damage- aie&n»invariable feamre as issz violent inflammatory, 
reaction in the meninges. Large necrotic foci .form ^.coalescence of 
smaller lesions, In, the hernispheresy JaaSnstenv, or- spinal- cord . . 

>JThc cUnicaTcooiBc <oi 1ittVllhie&ti&embles that of acute dissem* 
mate^encephalomyeUtis saye-for its apoplectiform onset and rapidity 
of progress, sometimes leading to death within. 43 h, Neurologte 
signs are frequently; ainilateral y -reflecting disease m one' cerebral 
hemisphere, but may be bilateral. Iris probablfc that certain paticafe 
showing an explosive myelitic* iflne^/atc «uBtring from a : becrotizm , g 
myelitis of similar type, but^pathologic evidence in .'support of- this 
view has been difficult to obtain. The.CSF examinatioo: discloses a 
moces intense reaction' than in other demyelinarmg diseases; Often ;a 
pQlymomhcmudear pleocyto&is of up, to 2CW cells: and a considerable 
increase in amount, of protein ;are; detected; In cases,. of ' Slower 
evolution the cell counts arte -lower rand cells tare mainly of die 
mononuclear type.. ■» ■ ■ •. :-r % - 

- • The etiology of. this disease is; not established^ however^lhe entire; 
cUmcal-patboIbgic. entity, bears. a close resenu>lance to a hyperacute 
form of EAE -that can, be- induced in animals by adnnmsb^tiontoif 
endotoxin, pertussis i vaccine, or the vaccine 1 S histaiiiipe* 'sens itiPiiE 
factor coincident with or shortly, after tojectjon of' myelin in adjuvant 
The lesions in- this experimental disease can peihaps.be considered 
as those of a SanaroLU-Stavprtanan .reaction; within the. -brain SUpexv 
imposed oh an aaitefy dcmyelinatmg process-. Rarely. a lesion iHke 
acute necimizingiremorrhagic eifceph^omyelitis occurs in MS, :,. 

.Hie differential diagnosis of. this disorder includes acute* cncepliP 
aliris, particnlarlyfthose types cainu^dssneneciosas (herp^'smmle*, 
aibcrvu^) r acu^ imcterial cereferrtis, septic embolic cccluaion of an 
artery, thrombophlebitis; andsuppu^arrve biainah$cess*Thd similarity 
of acme JuxroUzingihemorr^ b acute dissem- 

inated enccphaloymyelitis suggests - that steroid therapy may be 
beneficial. : .* ' *' *«/'.■ - . *r 



HTUV»l-iA&SOCIATEb MYELOPATHY (HAM)*- <-.:■ 
TROPICAL SPASTIC PARAPARESIS (TSP) . . 

HAM-TSP presents a*'a syndrome of progressive spasticity^ ctfj the 
lowcrlrmb^ associated with variable amounts of low back pain, bowel 
aac^bladd^dysfimerion, and disrupted superficial and: proprioceptive 
sensations /The illness develops onaBackgreunj5ofHTLV-Irafe<iioii; 

PATHOLOGY' The- charactcriatic features are* a chrtirli.Cf)mflam- 
matory response within the gray and white matter and me* meninges, 
demyelinatton with Native axdnal ^parin^/ proli^^ 
blood vessels with perivascular cuffing, and reactive asttccytosJs: the 
above are more marked m the lateral columns of the spinal cord than 
in the spinothalamic and spinocerebellar tracts. In severe cases, focal 
spongiosum of tissue is found. Pathologic changes can extend into the 
brainstem, cerebeflum, and cerebrum. * '" ••* f 

■ ETIOLOGY Evi&ncetiiat HTLV-I i* thecal 
includes presence of serum and CSF anti-HTL V-I antibodies, isolation 
of HTLV-I from systemic and .CSF white blood cells; and detection 
of viral particles' within the GNS by electron microscopy. The fact 
that-' the immune response is .activated coupled with thev apparent 
response of HAM cases to glucocorticoid therapy argues for an 
immune component in the pathogenesis of tissue injury, 
. EPIDEMIOLOGY HAM describes the progressive myelopathy 
syndrome endemic to southern Japan, a temperate climate tone; TSP 



describes the same etioldgic syndrome occurring in tropical re * 
of the Caribbean, South America, and Africa, affecting maiiUv^i!? 
not exclusively, individuals of black ethnic origin. Peak age of 
of clinical symptoms ranges from 30 to 60 years; childhood T** 
eases are rare buthave been reported from Japan. Females ate atrecrM 
more frequently than males. In endemic areas, prevalence of ser^* 
HTLV-I antibodies in me population range from 5 to 20 percent^! 
exceedmg the number of symptomatic individuals. Routes of dhJ^ 
transmission include sexual b^ttsniission from male to 




.matemal-fetaJ passage, and blood transfusion. The latency p^fTj 
ranges from 2 years in transfusion cases to many years in maternal 
fetal cases. Association of the neurologic syndrome with HTLV-iI 



induced adult T-cett leukemia is rare. HTLV4-a$sociated 



neurologic 



syndromes have begun to be reported in nonendemic areas. 

GENETICS In Japan, specific HLA-region Optotypes are a^ 
elated With development Of the neurologic syndrome; other haplotypes 
are associated with leukemia. 

CLINICAL FEATURES Initial symptoms are usually those of lea 
weakness with or without back pain. Less frequent complaints are 
leg paresthesias and bladder dysfunction. Clinical findings include 
spastic lower limbs with byperreflexia and Babinski reflexes. In 10 
to 60 percent of cases posterior column sensations (proprioception, 
vibration) are impaired, as are superficial sensations, sometimes with 
a sensory level that Is less well defined than in spinal cord expression 
syndromes. Less frequent signs include upper limb w eakn ess and 
spasticity, cerebellar dysfunction, and cranial nerve palsies. 

CLINICAL COURSE The progressive rnyelopathy typically evolves 
over many years; cases with a more rapid evolution and cases with 
apparent arrest are also observed. 

DIFFERENTIAL DIAGNOSIS. Within endemic areas, other causes 
of myelopathy must be included. Epidemics of "TSP" arc on record; 
such cases are often associated with optic neuropathy and deafness 
and may be attributable to toxin exposures, pardcnlauy with cyanide- 
containing cassava, malnutrition, or other infectious agents endemic 
to specific regions, such as ucrxmema. The syndrome of tropical 
ataxic neuropathy (TAN), ctoroterized by sensory ataxia and slowed 
peripheral nerve conduction velocities, is also induced by chronic 
cyanide intoxication (cassava) combined with dietary deficiency. 
Cases of MS within the endemic TSP-HAM regions do not demonstrate 
serologic evidence of HTLV-I infection. The severe HTLV-I cases 
associated with spongiosum of spinal cord need be distinguished from 
HlV-assocdated vacuolar myelopathy. 

LABORATORY TESTS Within the peripheral blood, T-cell ratios 
are usually normal, although occasional patients show inverted CD4/ 
CDS ratios. An increased proportion of T cells express activation 
antjgens compared to controls. Some patients, particularly Japanese, 
have mild cellular responses within the CSF (up to 50 to 100 cefls); 
in such cases, occasional leukemia-like cells may be found. CSF 
protein is modestly increased in about 50 percent of cases. Increased 
CSF irrununoglobulin with oUgoclonal banding is characteristic, m 
more man 80 percent of suspected cases, HTLV-I antibodies are 
detectable in serum and CSF. Virus can be Isolated from peripheral 
blood and CSF. Cerebral lesions arc observed on MRl in a minority 
of cases. 

THERAPY Beneficial response to glucocorticoid therapy is claimed 
in HAM cases; response Is less in TSP cases. Viral-directed therapies 
are under study. 
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